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taming the redundant bit is set so ^ 
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Description 

Tpnhnlcal Field 

,0001] T.e present — n ^^^^^^^^^ 
Lthod for judging communication qualrty -n 
nication system, and a program for causing 
to execute the judgment. 



Rar.k qround Art 

rnrrarcre^rt^ns^— 

that described >n a P^^^^^^^^ SVS- 
DIGITAL CELLULAR ^f ^J^*;^. .gs^ciation of Radio 
TEM RCR STD-27 Rev,su.n -^^^^^^^^^ Recently, 
industries and Businesses. f ;^'^^,,,„g-,es, suffi- 
v;,ith the development ot ^"^""'"^^^ . . 

fime even 

tect or con-ect the errore. technique, 
[00041 in doing so, there has been^se^^^^ ^^^^ 

!or example, in which a ^"r^^^^^"^^;^^ the coded 
adds cycle redundancy ^^^f^f ^^^^ the CRC codes to 
voices, and a receiving device uses the on 

correct errors. ^^^^^ .,5 sn^aU m 

r^the datHnd When the number of bits of 
the amount of the data sufficient sound 

the CRC codes is given so ^ t^^^-^^ ,,3nsmis- 
quality while the <=°'""^"":^^''°lltl° d^ the redun- 
'sion channel remains ^^^^ITZlSv increased. 

rooei Asatechn,.uetos™^^^^^^^^ 

ceivable that communicaton quairt/ of the ^^^^ 

channel is to be judged ^^^^^^^^^^^^^^^^ quality 

in a good condition \" t^;";^ ^^^^^'^T voto to be re- 

m the frequency shirt "^^^"9 ^,„.-'_^neous value at a 
receiving device measures ""^^"^Jf^^ base- 
Nyquist poiot (where J^^^Jl^^J/.^^^ predeter- 
band signal are converged on anv of m P P^^ .^^^^ 

re^llSotSdTS-:^^^^^^^^^ Of the base- 



..ndsigna.obtaine^yde.<^.^ 
and the ideal value. sampling of 

==r:= ^^^^^^^ 

at a Nyquist point and the .deal v^u- "^. 

iroTt-another technique. ;, is also 
U. for example, when vo.ce da^ has ^-n .^^.^^ 
« to the fon^ard --^^^^[^"^^^.S-'le of the voice 
rrs:d::rerm;erof:mrco?re.io. 

'^^^^^--^ 

in a complex -"^^f ^^l^e d^^^^^ 
-^--•-^^!!^rsSon — the number of 
real time voice '"^f ^^^'^^^'^J^.^-.^ed upper limit, and if 
25 error corrections has a P^^^eterr^ined PP ^.^.^ 

rer^';;=.~— ^^^^ 

30 achieved. i+ic: conceivable 

ted, the electric field strength of J^'^^^^^^ ^ 

the voice data. mixed with noises, 

averages on a number or voic ^^.^ 

voice transmission. u «l«:;o conceivable 

that, for example.^ squelch, assummg that 

the squelch .'^^V '";37J7^^ .n judgment of the 
case, there is a high "sk °t errors ' ^ 

S5 communication quality, f '^^'^"f ^^^1^ are deter- 
■,ng averages on a ^^^^^J ^.^^^'^^^T^^ 
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sZgt " ^^'^^ -'-CMC field 
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Dis closure of the Invention 

acommunication Qualityjudging means for judginq com 

s«|U<,nM of symbols oowains a ba b.loMno SI 
[001 8] The communication quality iudainn m^^no 

to the protected portion, and judaesThe n ^^'"^ 
.al^^of.^ 

r:.r^:dS?r.r:~^ 

condition, making a Predetem,ineTctrg:?:rr 

^020] Thedatachangingmeansmaybeprovidedwith 
means for externally obtaining a parameter thTdeflnes 
at least a portion of the condition. 
£0021] The predetermined change mavinriHHo . 
ess Of substantially destroying thedatetobel^tsX^^^ 
represented by the symbol used to judge tto re ' m 

—on quality does notsatisfyaUet^re^^^^^^^ 
[0022] The predetemiined change may include a nm. 
ess of replacing the data to be transmitted ^ept:e'nted 

-r^c^rf?~-^^^^^^^ 



[0023J The predetemiined change may further inrlnH. 
S to^T""'."''"'"" ^'^"^ ^«thod ac- 

£i,^.p;^5?s-:-=rd'r^^^ 

resentative of asequence of multilevelsymbols and i.S 

[0028J A computer program according to a third asoeot 
™ohth«atle.s,aport™ofabll«mgSdteu,^;isl,S 
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"] f/! th; number of redundant bits having the pre- 
identrf.es the numbe or ^^^^^^arM bits miss- 

,ng the P'^^^^*^'"'"'^. contains a bit belonging to 

contained in the symbol that con^^ communication 

the protected portion. ^'"''J^^^.r^ed ont^e \6enV^- 
quality of the transmission channel basea on 

quality with a simple constmcton. 
BriMDescriEfionoflie^^ 

[00311 



ngl 4 .cl>a™«ca«v snows a process of .moK^V- 

issrrrs-^r:— « 

"p'STES."'** Shows . p.o=~s o. .estormg 

li^^T™ 8 te .flow ot«n showing . procedure o a 
p;=o;s p.*oU«f by «.= oomr^un-roslon ,u-„ 

judging unit 

r--. ...H. for crrvlng OoU!i«a»ffla2!l 
,0„„, Her.a»er, " r^Si™ * 

rr;nito"s:^r^»r».r=^.«3,--. 

with reference to the drawings. 

■ bodiment of the invention. As shown, the ^° 3 

™^ rSr^oSs ,0 an. f ^nn *er 
ternal transmission channel L, inciuamg 
packet network and the like. 

SS^nr^rn^^^a^STasa— on 



device T and a 'ec,ptlon davKs R- „^„,„i.„ 

5 reception device B in the ^^-^l^^^^ .e^^^^^^ 
caption device Binthetransce.verTR2jece,ve^ 

?m r^Ivl « FSk' modu«.d woves .o reproduoo 

the voices. i^n novices Tin the transceivers 

. ^r.^dr.=r^Sv^*.,..^n,.^^^^^^ 

nri the reception devices R in the transceivers TR1 and 
a^o hav'e a substantially identical --"9^-^^"^-^^ 

^^^irard^B^^—^^^^^^^^ 

. =;ra"eltransm^^^^^^^^^^^ 
device Tare not received b.^^^^^^^^^ 

mission ^^^^"^"-^y and the reception frequency of 

AtematMy. the ™ . Surce and/or des- 

.dap,ad<o .dd|n«er^^^^^^^ 

fltralion to we "l^™™ „ own reception de- 

own tran.mW.ondev^eT "Ma «^^^^^ 

se vice R handles onlythe FSKrnedu 

its own Wen.iIlc.on J L„"«m»»«on =■= 

" ?-;.:s;o==r* r;r„rd^^B sC 

„ ?S will— i» "* " ""^ 

' A. Shown in ngu,a2. ^^'^ 
S...nsoel..r.TRt.ndTH21.»m^^^^^^^^^^^ 

« rTfir-s^rd^Xn.*^^^^^^^ 

50 circuitforframe generation, and the ke^ 
unitT2. 
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input unit T1 at a corr^tant frJ """"^^^^ the voice 
every 20 n.mseconi) '"'""^ ^"^"^P'^' 

composed 'of a processorsuT: 

oiy that stores a program executed bv th ^' 

the vocoder un t ^^" :^^^^^^^ ^" ^"^'^^-^ 

mentfunctions of the logic circuit for frnm J 

the voice input unit T1 generation in 

each provider4SS: tle'r"'" '"''^"^ ^ 
frame can be kiZmZ in TJ ^ ^^^^ 

provided alongtith tJll^me/r 

&or:xrdr::;rrt " ^'^-^^ 

important voice date o/^ ' ^^^^P'^' "^"^^ 

Of 26 bits, protec^;?datI Of S'r^nT^' 

data of 5 bits. ' ^'''^ detection 

£0045] The most important voice data in th 
output date is composed of an ir hf 

[0046] The encoded vofce riata 

voles (fo, ax^mpte, souMpI^" ™' t " 
mat contains the 'f"*™" "^«^ voic a.B s, 
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described above ^ ^""^ document as 

[0048] On the other hand, the protective d.t. in 

generating unit T4. ^ baseband signal 

STe vJod1;ur^t"??th?T r tP"t data 

firstgenerate; 2 b 2 "^^^^'^^^'^S P-'ocess unitT3 

four-va^uelX b-e^^^^^^^^^ ^ 
«, as al^oX?- 

terfeavinq process unit ^ example, the in- 

esses indeed L (aJjIo (^^""^ 

ha, consmmes ,ne voloe praea.Ve data ™, Ton " 
to gonerats ,s pi.ces of 2-Oi, a.^, How'„r ~ 

(A3) The interleaving process unit T3 fragments the 
Figure 4 (7 



esses (Al ) to (A?to2f? ! ^'^^ P^°^- 
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. ^ - th. nrocess (A3) are alternately arranged. 

any of those caeiaea ™ J" as well «s moss 
protaotiv. data tor atror "i,^^„ a„d ,olc» 

'obtained ttom the most ""P"'^";^";^ „„. tf,,;,. ,n 

'•rTtn.°"™uV::d^^^^^ ,n. „„p,ot.«- 

ror^»ra^ir..-t-o-o.r.--;-^^^^^^^^ 

terleaved trams. ^,ample ot a 

100551 Figure 5 sho«s ^"'^'l^^^asm'iQ'"- 

erating unit 14. as snuwn, nf four values at 

-.nstantaneous rJ.NvQuS poU ^006 symbol 
a point of constant P^^^^^^^^ corre- 

second one in descending o'-'^^'^'^j^j]: '"^ arranged 
(Hereinafter referred to as sy^ o^^^^^^^^^ 

r:^^:^^^^^^ — g order, as 

the baseband signal Senerat ng una g-bitdata 
,or.V'containedinthe.n^^^^^^^^^ ^^^.^^^ ^ 

having a value of 11 ) «nto a fy"^ o„.,^toa symbol 

idr^sr^--^--^^^^^ 

SrilTralu; o, =onve»oo trom the .«.Hs»^ 

[00571 AS a rebuu ^, u^inn Derformed according 

,^n,etothebaseband^gna,b.^^^^^^^^^ „^., 

to the rule descnbed f^J^.^JJy^bol section having 
lower one digit ,s converted .^o a s^^^^^^^ 

a symbol value of (-3) data and error 

representative of the most section 

detection data will l^e ^^Z^rssX. any 

having a symbol ^«'"%°^,^-^i°;4c ed voice data may 

symbol representative f^!""P;°2Sa value oteither 
beconvertedintoasymbol section taKingava 

(+3), (+1), (-1)- o"" ^'^i' , ^ above when the inter- 
[00581 As apparent f *;.^°;^^3eband signal ac- 
eaved frame is converted ' ^„,,^pes of 

'Pr'SJ mi2u«or unit T6 ,s composed 0, a we,, 



.„„„n t,e<,oencv modulation circuit an — 
,h« generates earner ^.Japand signal 

o,ap,oc.s,cr,.mern„.W.^^^^^^^ 

rorrr-.:.::":^--^^^^ 
':i",rsrarsr.trr.s.-s.^-" 

raS2rThetransmisslo„de>*ceTperl..msc,pemtlons 

„ S^tUed above to =--'"—1^% oo^ 
n>odo,a,ed waves M are 

leoted by itseB and have baseband signal 

mum value of (our symbol » ^ Therefore, 

the symbol section of "i^""'™ I constituting 
referring only to the (list type »' ^ata or error 

- -•'-"-Tjrrrrr.^uim buadLd th„..o. 

of the first type of 7"^^'=' „f i^^ol are alternately 
tentative -l""^^'^^^',^^^^ symbols are 

rmL-.mponant.f.rstWPesym^^^^^^^^ ^ 
5a 100651 Turning now to tiie -^^^^ 

unl R1 a demodulator unit R2. a symbol judgment 
input unit HI, aaernuu ^^nn\tRA acommunica- 

,,%3,a.deinter,eavingpr^^^^^^ 
55 tion quality judgment unrt R5, a voice aai 

moeei' \te\igKuency input unn R1 Is composed 
SrintJnnCa tuning circuit, and a hig. frequency am- 
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ELror °'*.^!,=y"^bol judgment unit R3, deinter- 
leavingprocess un.tR4, communication qualityjudgment 

[0069] Based on a instantaneous value at a Wwn..i.t 
pent Of each Of baseband signals protded by ^he'de 
modulator unit R2, the symbol judgment unl Ts L 
shown schematically in (a) and (b) of Figure 7 .udqe^ 
he symbo represented by a symbol seoln con aSn, 
the Nyqu-stpomtand. based on the judgment reDrodr 
es data (Figure 7 (b)) corresponding tTtHe inZelZ 

"Tin^rvS:;— ^^^^^^ 

^070] SpecrfK^ally, the symbol judgment unit R3 fi^ 
ue ' TT'' ""'^''''''^ instantaneoustJ: 

threshold (ThO) and less than ^^h!^ f? ^ 

n-h-) for each Nyquist point contained in he bSebaS 
signals provided by the demodulator unit R2 

cina less than (+3), the value of (ThO) is more than /• i( 
and less than (+1 ), and the value of (Th-) I r^ore th.n / 

^rtl "^^"^P'^' be (+2), the value of (ThO) may 

w j"^9«'=' *'^««he instantaneous value of the 
baseband signal at the Nyquist point is greater ^an o, 
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equalto (Th+), 'he symbol judgment unit R3 then iudoes 
Nyquist point is (+1) and therefore the symbol section 

o ^rsTanitr 'ir ' ' ^'^^^^^ th^e'vr i 

"s thanh ^ . ^"^^ unitalso judq- 

.=ThTtr' " ^ '^^^^-^ tH-r'vS 

less than (Th-), the unit also Judges that the symbol value 
and th ''7 °' NyquistCm ill 3! 

iS ,K ^" ^y^bols of one interleaved frame are 
judged, the symbol judgment unit RS then provTdes a 

ieated fram'e "'''^'^^'^^''^ ^° °- -Produced inter- 
[0075] The deinterieaving process unit R4 consin^r. 
mierieaved frame, uses the interleaved frame to resto J 

processes indicated as (B1 ) to fBR> a.. =io 
to (e) in Figure 7: * ^' ^ ^^"'^^ (b) 



(B 1 ) The deinterieaving process unit R4 identifies 1 3 
symbols including unprotected voice data amonq 

symbotecontainedintheintedeavedframeproS 
by the symbol judgment unit R3 as 26-bit unpro 

unirrm:vr'"'°'"^'^'^'"^^^-^'"9p'^^^ 

unit R4 may, for example, identify the type of data 
contained in the symbols based on the o^er of tt! 
symbols in the interleaved fi^me ^ 

each of 18 symbols including the most important 
voice data into the upper one bit and loweTone bit 

among symbols contained in the interleaved frame 
The unrt t,,„ ^^^^ consisting ofTs 

v'S dat"'^" °- as the most imp'oJnt 

[flJ!^^ deinterieaving process unit R4 identifies 
18-b,t data consisting of 18 pieces of lower one btt 
tecrr"''"^^^^^°^-(^^^-*^-oice"pro' 
{B4) The deinterieaving process unit R4 separates 

ir^o h'. '"^'^'^ '"'^'"'^'"9 ^etec o^Sa 
into the upper one bit and lower one bit amonq svm 

laentiries 5-bit data consisting of 5 pieces of iinr,^. 
one bit data as the eiror detection daS: 
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(B5)The deinterleaving process "nrt R4 iden^J^s 5^ 
S data consisting of 5 pieces of lower one brt date 
sepatted in the process (B4) as the protect.ve data 
for error detection data. ^ 
B6) The deinterleaving process unrt R4 assoca es 
he most important voice data, unprotective vo.ce 
data protecUve data (i.e. voice protective da^a and 
;^"Sve data for error detection ^a^^ - 
detection dataidentifiedinthe processes (B1) to (B5) 
irth eLch other, and provides them to the oommu- 
quality judgment unit R5 as data corre- 
sponding to the vocoder output data. 



ro0771 The communication quality judgment unit R5 

reVISSS; the data and/or the r^^^^^^ 
abnom.albitscontainedintheprotect,ved^.nthect^a. 

and provide it to the voice data restoring • ^P^;* 
Sy the communication quality judgment R5 pe 
lorn.;, for example, processes whose procedure ,s 

raZ '^'Soally, once the communication quairty - 
^ f ^ t mT R5 receives a vocoder output data from 

t first uses error detection data contained in the frame 

0 diect :n erroneous bit in the J-P<>^-^ 30 

^^^^^°;re?J— ^^^^^ 

rs~:;rreisanerror.thepro^sspro- 

So79? SnCother hand, if it is detemiined that there 
Tno erroneous hit in step S2. the corn-— n .u^^^^^ 
indament unit R5 identifies how many bits have a va u 
nf Tnncon-ectly though it would nomially have a value 
: " " " the^otective data in the vocoder output data 

1 ived I Ip S1 . and ^eten^ines whether or not t^e 
Sentrfied number x satisfies the relationship (n < x < m) 
w-rrtsoect to a predetemiined lower limit n and a pre- 

upVr -imitm (whe. n -n Me jr "ot^^^^^ 
than 0 and m is an integer greater than n) (step S3), it 
rtTs determined that it is satisfied, the process proceeds 

raolm step S4.the communication quality judgment 
dlrm^es Whether or not "tf the vocoder output 
unit R5 determ n subjected to the process in 

T ;Tricribed below, vocoder output data having 
^^tll^ontS repSed with the content of previous 50 
voTode outut aS continues in not less than predster- 
h rLx nieces (where Rmax is a positive integer), 

- date having identical content does not continue after re- 



olacement the communication quality judgment unit R5 
SacesThe content of the vocoder output data received 
n Step S With content of previous vocoder output data 
hat has been received immediately before the vocoder 
ouiut dSTf interest (or that othen.,se matches a pre- 
determined condition) to provide it to the voice data re^ 
storing unit R6 (step S5), and returns the process to step 
fo0821 Ontheotherhand.ifitisdeterminedthatgreater 
San or equal to Rmax pieces of date continues voices 
represented by the vocoder output data . muted and 
nrovided to the voice data restonng unit R6 (step fab), 
and he process returns to step S1. Specifically in step 
S6 the cormunication qualfty judgment unit R5 may. for 
Sr^ple destroy the vocoder output data, or nnay sub^ 
Sa Kr destroy the content of the vocoder output data 
^uch a^byla^ging the content of the vocoder output 
data such that it represents a silent state. 
?00831 on the other hand, if is determined in step S3 
hat the number x of bits having a value of 0 'n the 
protective date does not satisfy the relationship (n<x< 
the communication quality judgment unit R5 deter 
m wheTher or not the number x is not less than the 
rpe,rmStepS7).lfitisdeterm^^ 
than or equal to m. the process proceeds to step S6, and 
frt is determined that it is not greaterthan or equal to rn 
; e the number x is not more than the lower ""^'t 
Vocoder output date received in step S1 is provided to 
the vo?e data restoring unrt R6 wtthoutchange as a prop^ 
er vocoder output data, and the process returns to step 

m084l It is considered that the number x of erroneous 
Kthe protective date Is indicative of the poorness of 
communication quality of the transmission c^^^^^^^^^^ 
Therefore given the value of x as a parameter '"dicat ve 

conditions indicated as (CI ) to (C5). 



(C1 ) If no erroris detected in the mostimportant voice 
data and it is judged that the poorness x of comn.u^ 
nSation quaPrty is not morethan the lower Umrt n. the 
vocoder output date is handled as proper. 
r2^fnoerrorisdetectedinthemostimpo«oe 

data and it is judged that the poorness x of commu- 
rrnqual-^islargerthanthelowerlim^^^^^^^^^^^ 
more than the upper limit m, the vocoder output data 
rhandled as proper after it is replaced with content 
of previous vocoder output data. „ •„ 

(C3) The vocoder output date in which an error is 
£2cTedinLmostimportantvoicedataisa,sohan- 

dled as proper after it is replaced with content of pre- 
vious vocoder output data. ^^^xr^^rt 
(C4) However, if there continue predeternined 
RmL Dieces of replaced vocoder output data that 
ha"m^hed^C2)or(C3)described above together 
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w,th the number of vocoder output data used to re- 
place the data, voices represented by subsequent 
vocoder output data that matches (J, or (CsTare 

(C5) Even if no erroris detected in the most important 

data ,s muted ,f ,t is determined that the poomesro 

.;T;:rr""^'"^'^^^^^^-^^--'^-'-h: 
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i bad fram . '^"^"^ ^^'^ «"i-hed wtth 

date torn th. '"^ °'' P^'^P^'- ''-^''-^ °-tput 

data from the communication quality judgment unit 1^5 
the vo.ce data restoring unit R6 converts encodedlS 
date consisting of the most important voice date and un 
prote.jedvoicedatacontainedinthevocoder«^^ 
to digital fom^atted voice date representative o^sound 
waves,ndicatedbytheencodedv'cedata.rn^ 

00861 ?T ^ techn^quf 

[0086] As a technique to convert encoded voice data 

table that descnbes correspondence between codes 
consistng of the encoded voice date and the Soice data 
and a database for the voice data are to be stored fn 
advance the lookup teble is to be referenced toTdTmiJ 
he voice data corresponding to the codes in the encoded 
voice data, and the identified voice date llTn H^r^ 
from the datebase and the Hke to combtrjJt,; e^hS 

[0087] The voice output unit R7 is composed of for 
example, a digitel-to-ana.og (D/A) converter an AF am 
plif/er, a speaker, and the like 

Irn^^l ^"^^"^"^ ^'9'*^' ^"^-^^aed voice date 

Soo r"'^"^ "^''^^ ^^^^ '-g-^al to an 

^9. The unrt amplifies the voice signal and reproduces 
voices represented by the voice signal bv causSw thf 
ampWied voice signal to drive the speaker' ' 

described «h "T°" ^"^"^ °P^^-«°"- as 

descnbed above to receive the FSK modulated waves 

iransmittedby the transmission deviceTandthelikeand 
".produce voices represented by the FSK mod.^e, 

jrqLiit?oVrT''°"'''''-''^"'^3"^*^^-'^^-'-- 

iion quality of the transmission channel L basf>ri nn th» 
resultfromsi,.pleprocessesinwhichthlnureofdl 

missing a predetemiined value at the time When slbo s 
are restored from the received FSK modulatedTaves 
among protective date having the predeten^ined v Jue 
transm«ed in the symbols by the transmissl device T 
and perfomis a bad frame masking process on the re 
ceived data based on the judgment Thereto^ he e'^ 

TuTolZl ' -P'^'yJ'^^S^the commu'nSti"' 
quality of the transmission channel L with a simole con 
struction even when there are a large number of bite in 
protective date. In addition, the numberof b rts in the pr^ 
tectivedatemaybeinoreasedwhilesimpleniand^': 



idness are ensured in the process of judging the com 

above, there are two possible symbol values tha^ may 
be taken by the symbol representative of data forT^ 
most important portion of encoded voice data and error 
detecton data for it. while the interval between svmbol 
values IS substantially increased. Therefore the reTeo 
t.ondev.ceRprovidesforgoodresto.tionof'thesrsyrn': 
S '^^^^"'^''Sement of the vice transmission and 

- S " T '° '^'^"'^ above 

[0093] For example, any portion composed of a proc 

essor among portions in the transmission devbe T and 

reception device R may be composed of a speclTpur 

pose electronics instead of the processor. AdSolX' 

any number of bits may be used for various date r^oL 

ITJ"^ J^"^ '"'^ '"^y to encode voices bv 

the vocoder unit T2. which may further perfomi process 
es on the encoded voice data, such as the fowart erJor 
comection (FEC). Additionally, the error dete^t^on ZZ 

and m^a^v h""'""'^ """^^^'^^ the crTcoS 
and may be created by the check sum, parity coderand 
any other methods. Alternatively, erro cor ecSon rnH 

- rrosf Tt^T^' erro'r'detSoTdr 

Zl ^ . ! '^^^ trBnsmitted may not 

necessanly be representetive of voices, and any datt 
may be used provided that it may be represented ITt 
sequence of codes. Therefore, the data rS, be Inr. 
sentative of, for example, images. The vocoder unTS 

>hf . serial interface and 

In ' T "^^^'•"^"y t^nsmitted in an serial 

vided with a recording media drive device such as a CD 
compact disc) - ROM (read only memon.) d've so as to 

^ thecommInt^^'' "^""^ ""^"^'"^ ^''"'^^^ P^'^^'^ed by 
Z.;,''rif"°''"^^^P^^^«"tedbythevocodloLtp^^ 

Te largerti a f r r "'"^''^^^ '^^^ ^ay 
oe argerto a certain extent than, for example the ptt«n 

betre T '""T '° °"^P"^ c^ate'lmme^:;' 

duTed lo th^r" '^'^ ^"^"^^ re- 

duced, so that voices are reproduced in such a way that 
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whenvocoderoutputdatahavingerroneousconten.con- 

tfnues 30und volun^e is reduced as the cont,nuat,on be- 
comes longer. It vocoder output data whose gam of voc- 
es has been reduced continues in a predetermined 
Tumber o^times. the oomr^unication ^ua^W iudQ-nt 
unit R5 r.ay then mute votoeyepresented by subse 
nuent vocoder output data applicable to (C2) or (C3) 
?00981 The data subjected to the bad frame masking 
Dro!ess which reduces gains, may not necessanly be 
Ed to vocoder output data representative of voices^ 
^ithe bad frame masking process may be perfom^ed 
on data representative of any variable having ampl^de^ 
roosil Theconditions under which the communica ion 
qualS judgmentunit R5 performs the bad frame -asking 
process may not be limited to those described above and 
may be ^^bLrily specified. Therefore, for example, the 
number of erroneous bits in the protective data may be 
claTsrfled into four or more cases, and each case may 
be subjected to a different bad frame masking process 
rorrchother.Altematively.thecommuntoa.^^^^^^^^^ 
iudnment unit R5 may identify the number of correct bits 
n the p^te^ive data instead of the number of erroneous 
in the protective data, and may determine whether 
ofnot a bad frame masking process can be performed 

Tn'or detem^ine the content of ^^^^^^^^^^^^ 
oracess based on the identified number. Additionally, the 
'nur^ber of erroneous bits or correct bUs n^ay;°^"!^^ 
sa^y be identified for the entire protective data, and rt 
"Ij'be identifiedfor.for example, either of voice protec- 
Te data or protective data for error detection data 
Joiooi in addition, the communication Q^al^ ludg- 
mlnt unit R5 may externally obtain parameters that de- 
rnecondmonsforuse in perfcmiingabadframe masking 

;ress Jor example, the upper limit - as -cnbed 
above) depending on user operation and the like. By ex 
tern S obtaining the upper limit m depending on user 
operaL, the inception device R may provide af unction 

^:^S^S"wh'rr;The parameter, are extema.^ obtained. 

:coLunicationqua,ityjudgr.entunnR5^^^^^^^ 
vided with for example, a switch, a keyboard, and other 
Cu?dev^;es for inputting the parameters. Alternatively 
he untt may be provided with a serial interface circuit or 
r^Lrlgmediadrivedevicetoextamallyobtainserially^ 

^nsml«ed parameters or to read parameters recorded 

l^:^:rT:!Z:::T. signal may be representative of 
rsjmbo, having more than four values. A«liV^ ^ 
svrnbol value obtained by adding a redundant bitto data 
to Te t ansmitted may not necessarily be the maximum 
or minimum value of multiple PO-j^'^ J ^^^.^ ^ 
sufficient to have the minimum value of the difference 
ifZen ymboi values of two symbols different from 
earother Which s larger than the minimum value in 
cSe of symbols created without an added redundant bit. 
m03l T^e symbol represented by the baseband sig- 
nal r^ly not necessarily be defined to make a series o 
Gray code when arranged in descending (or ascending) 



order in terms of the symbol value. 
?01 04 The modulated wavestransmitted and received 
o and from the transmission device T and reception de- 
vice R^^^y not necessarily be the FSK modulated waves . 

5 having Root Nyquist characteristics, and may have for 
example Gaussian and any other characteristcs. Aadi- 
tionTy the modulated waves may represent ,n any man- 
^eaLebandsignalgeneratedbythebasebandsigna, 

generating un. T4. and therefore, may be phase shift 
10 kevinq(PSK) modulated waves, for example. 

raS The symbol judgment unit R3 in the reception 
dele R may use one threshold to detem^ine which one 
orovlesVaximumandminimumvaluesononriany 

nossible four symbol values) is the symbol value m the 
.5 Kctio^^resentative of a symbol to which a redundant 

rai oe^rThe transmission channel L may not necessar- 
W be provided with a packet network, and the transceiv^ 
ers TR1 and TR2 may transmit and receive modulated 
.0 w^vesdirectlytoandfromeach other (i.e. the transmis- 
Sn Channel L may be a space through which elecfro- 
nTagnetic waves propagate, or may consist of a commu- 
nication line that directly connects the transceiver TBI 
S he transceiverTR2). Alternatively thetransm^s^n 

2S channel L may be composed of a networi. such as the 

\qZT Although the embodiments according to the in- 
lention have been described, a baseband signa gener- 
aJing device according to the invention may be feasible 
so Saconventionalcomputersystemwithoutrelyingon 

^o?or.-ra;r^^^^^^^ 

• mission device T described above may be instaHed from 
"c" dingmedia(suoh asaCD-ROM and a flexible disc)^ 
35 which store the program, to a computer P--^^ w'^^J 
microphone, an AF ampimer. a sampler, an A/converter. 
.Xhfrequencyamplifier.andthelike.sothatthetrans- 

^s-.on device T that perfomis processes descnbed 
Tove^ay be arranged. Additionally, for example, a pro- 
.0 ^fTr operating the -oeption device R Jaor^^^ 
above may be installed from recording media (such as a 
CD ROM and a flexible disc), which store the program, 
to a computer provided with a speaker an AF amp.i er. 
a D/A converter, a high frequency amplifier, and the like 
45 so mat the reception device R that performs processes 
described above may be arranged. Alternatively, as.ng^ 
Smputer may combine at least a portion of functions of 
the trsmisston device T and at least a portion of func- 
tionc; of the reception device R. 
so 01091 in addSon. for example, these programs r.ay 
be up oaded to a BBS on the communication lines to 
distribute them throughthe communication lines, or car 
rie waves may be modulated by a signal representative 
of these progLs. resultant modulated waves may be 
55 tinsr^ftted, and the modulated waves may be demodu- 
SeXa device that has received the modulated waves 
to restore the programs. ^o^^h =nrt Pxe- 

[011 01 These programs may then be started and exe 
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10111] Alternat velv when an o<5 io . °"^^ve. 

portion of the processeHr Ihe rS '^.^P""^"''^ f^-" ^ 
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Claims 

1. A communication qualityjudging device comprising: 

a symbol judging means for obtaining a base- 
bands,gnal^representativeofasequenLof^^^^ 

sented by the baseband signal; and 
acommunlcationqualityjudgingmeansforjudg- 
chan'rr""^': °^ ^ transmission 

Deen transmitted, based on content of the sym- 
bol judged by the symbol judging means ^ 

Wherein at least a portion of a bit strino is di^m 
gurshed as a protected portion, the Sn^ conJt " ss 
^tng date to be t^nsmitted represented by the se- 

LTr^H ^"'^^^'^^^^P^'tfonoftheLrn 
bolthatbe,ongstothesequenceof%mbo,sS^^ 

belona^lTf.'"' ^^^^ -"tainfa b"t .5 

belonging to the protected portion, and judges the 
communication quality of the transmission channel 
based on the identified result. ^nannel 

todaTrnTfurthS"" ^^^."^j^d9'"3^eviceaccording so 
to cia m 1 , further comprises a data changing mean^ 
for, if the communication quality judoed bv th^ 
munlcation quality judging'mea'^ilrnoViYsra 
predetermined condition, making a predetem^Sl^ 

tne symbol used in the judgment. 
Thecommunication qualityjudging device according 



prist' mearr"' '^'^ com- 

da a to b f""""'' °' substantially destroying thj 

not J. i ^ communication quality does 

not satisfy a predetemiined condition. 

' tl'lnyToTol?" ^r'^i'^^S-a aooording 
^ any one of claims 2 to 4, wherein the predeter 
mined change includes a process of replacfno hi 
data to be transmitted represented brtheTvmbol 
used to judge that the communication quaU ToeJ 
no satisfy a predetem^ined condition, X^vioul 

bTL^i=^rdgrrr~°^^^^^ 

dat fo be t''™'^^' °' substantially destroying the 
date to be transmitted that follows last replaced dlt! 

th"atthe1? "'"'^"^^^ '^''^ ^y^^^^ Sdto judS 

2nl?r *h^" "^^--e *an a predS- 

mmed number of replaced data continues 

the predetemiined change includes an attenuating 

re:eTeXt:''Tr '^'^ transmi™;' 
resented by the symbol used to iudae that th^ 

mrtted immediately before second dlta to I k" 
J^ted to the altenuating process J^tee suUct" 

;=:b.:rp~ 

obtaining a baseband signal representative of a 
sSl?" °' ^"^bols and judging 

symbol represented by the basebind^signa' 
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judglngcommunicationqualityofatransmisslon 
channel over which the baseband signal has 
.een tinsmmed, based on content of the sym- 
bol judged in the symbol judging step. 

tutina data to be transmuted represented by the se 
auence?symbols, and at least a portion of the sym- 
boUhatberongstothesequenceofsymbolscontams 

f^fbllonging to the protected ponion and a redun- 

rr-rih^rrn^— ^^^^ 

Te number of redundant bits having the predeter- 
^fned value orthe number of redundantbitsm.ss.ng 
r p Jeter^lned value is identified among the re- 
IXt bits contained in the symbol that con a 
a bit belonging to the protected portion, and the corn 
^unicln quality of the transmission channel .s 
judged based on the identified result. 

10. A computer program causing a computer to execute 
the steps of : 

obtaining a baseband signal representative of a 
seSence of multilevel symbols and judging the 
symbol represented by the baseband signal, 

■fudging communication quality of atransmission 
Snel over which the baseband signal has 
?een transmitted, based on content of the sym- 
bol judged in the symbol judging step, 

wherein at least a portion of a bit string is distin- 
^uTshed as a protected portion, the bit Jt-ng consti- 
tutina data to be transmitted represented by the se 
nlnceXmbols.andatleastaportionofthesym- 
SXatblfon^tohesequenceofsymbols contains 
fbrbironging to the protected portion and a redun- 
riant bit having a predetennined value, and 
Xreirn thLommunfcaflon qual-rty judging^^^^^^^^^ 
The number of redundant bfts having the predeter- 
mrnrdvalueorthenumberofredundantbltsm.ss.ng 

Tp Jdltermined value is identified among the re- 
dundant Ss contained in the symbol that contains 
ab^tbelongingtotheprotected portion and^^^^^^^^^ 
munication qualfty of the transmission channel 
judged based on the identified result. 
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FIG. 8 
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